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Abstract 
Since the advent of the printing press and the chalkboard, schools and educators have spent millions of dollars on education 
technology and the educational research associated with it. In fact, educational facilities have not been able to keep up with the
exponentially increasing technological developments that have occurred in the past several decades. This paper was to compare 
the state of technology integration in the Girard School District with the state of technology integration across the nation. The
results indicated that there are some areas in which the Girard School District teachers do not follow the trends of the nation.
Keywords: Technology; school; teacher. 
1. Introduction 
        Despite global calls over the past decade for more technologically savvy teachers, efforts by teacher education 
programs to ensure technology competence among graduates can best be described as isolated, often uncoordinated, 
and in some cases, dysfunctional. While some colleges of education are doing a commendable job of preparing 
classroom teachers to use technology to facilitate student learning in specific content area; others are doing very 
little; and the majority are situated between the two extremes (Fleming, Motamedi, & May, 2007). This research 
focuses on several key questions. First, is educational technology being integrated in this rural Pennsylvania school?  
Second, why, if it has been proven that technology has a positive effect on learning, do so few teachers effectively 
implement it into their classrooms? Third, how do the characteristics of teachers who implement technology into 
their curriculum differ from those who do not successfully integrate technology into their curriculum? And finally, 
are there factors other than those of the individual teacher characteristics that influence technology integration? The 
focus of this research thesis addresses these questions through a comparison of the Girard School District, Girard, 
Pennsylvania and national statistics.   
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       According to Bozeman (1999) there are five key components of successful technology application. These 
include having support from the administration, adequate training for the teachers, ready access to both hardware 
and software, technology support, and appropriate curriculum planning. There exist, in current   
research, great similarities in the reasons educators do not integrate technology into curriculum. Friedrichsen, Dana, 
Zembal-Saul, Munford and Tsur (2005), for example, found a survey of science teachers that there were four 
common reasons the teachers did not use technology. First, they lack adequate training in using the technology. 
Second, there is finite computer availability. Third, the personality of the teacher, that is, they are reluctant to 
change. Fourth, the high cost of technology when it comes to budget allocations. In 1995, for example, 69% of all 
public school districts report funding as the number one barrier to successful technology integration (U.S.D.O.E., 
1995).
       Similarly Strehle, Whatley, Kurz, and Hausfather (2005) found four recurring themes that transcended their 
research of teacher educators, one of these themes being obstacles to implementation. This included equipment not 
arriving, inadequate time to explore software and plan implementation, and inability to adapt the integration to fit 
personal methodologies.  
       One of the hardest things for a teacher to do is to give up control of their classroom. According to Garry (2001), 
this is a prime reason why many teachers do not integrate technology. It is difficult to alter a set of methodology that 
has been practiced for years; to change from a teacher-centered class to a student centered class. Teachers fail to see 
that they themselves become empowered by integrating technology into the classroom. Many of these same reasons 
for not integrating technology were also reflected in Ditzhazy and Poolsup (2002). In addition, they categorized the 
obstacles to integration in two categories, internal and external obstacles. The internal obstacles included a fear of 
change, a fear of or insecurity with computers, and a fear of failure. External obstacles included a lack of equipment 
as well as access to the hardware and software, lack of planning time, lack of administrative support, and lack of 
technical support. 
       In conjunction with the many reasons technology is not integrated into the curriculum are beliefs on how to 
successfully integrate. Bolinger (1999) believes that in order for technology to be successfully integrated, it must be 
at the center of all school improvement efforts. A continually reviewed long-term strategic plan, which focuses on 
the obtaining and distribution of funds for technology, should drive the technology plan. According to Shelly, 
Casman, and Gunter (2007) a technology plan is an outline that specifies the school district's procedures for 
purchasing equipment and software and training teachers to use and then integrate technology into their classroom 
curriculum. Bolinger also feels that a series of staff development opportunities, first voluntary and then mandatory, 
will help to encourage participation in the technology efforts by developing an internal support system for the 
teachers.
       In the absence of, in particular, external obstacles to integrating technology, Ditzhazy and Poolsup (2002) state 
teachers must be knowledgeable about not only their subject matter but also the software that is available to them. 
Exposing teachers to software, hardware, and effective models of integration should help to encourage the 
successful integration of technology. Just as technology can be used to encourage collaboration amongst students, 
collaboration should be encouraged among teachers to form technology teams who then integrate into the 
curriculum. Their focus is really on continuing professional development and mentoring, and they emphasis that one 
cannot mandate technology integration, it must begin as voluntary and as people become more comfortable, they 
begin to integrate.  
       Bradshow (2002) also focuses on professional development and support as a means of successfully integrating 
technology into the curriculum. Ideally, the professional development should involve theory, demonstrations or 
modeling, the opportunity to practice the skills, and follow up through coaching, peer visits and study group. 
Important in Bradshaw's program is that staff development dose not end when the workshop is over. Bradshaw also 
emphasizes that the actual implementation of technology is very personal and will take time as teachers progress 
along a continuum from increasing comfort level to actual implementation. The professional development that 
occurs, however, should not just focus on the technology itself, it should also allow the teacher to become "the most 
astute observer of the impact technology has on students" (Garry, 2001). Also important to successful professional 
development is follow-up both by the principal, to make sure the integration is occurring, and by the trainer, to make 
sure the integration is effective. In 2000, the Center for Educational Statistics reported that teacher professional 
development in the area of technology is often too short, devoid of continuity, lacking adequate follow-up, and 
lacking in valuable feedback (US Dept. of Education, 2002).  
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       The Bitner and Bitner (2002) identify eight areas that need to be addressed for teachers to be successful in 
integrating technology into the curriculum. These include overcoming a fear of change, obtaining training in the 
basics, encouraging personal use of the technology to increase the comfort level, effective modeling of software 
such as PowerPoint or HyperStudio, emphasis on the outcome that the student leans through the technology, 
maintenance of an encouraging climate, motivation to persevere, and finally ongoing outside support. When 
integrating technology, Bober (2002) states many do not effectively evaluate the effect on learning. Often 
evaluations focus on subjective items such as comfort levels and usage time. Instead the emphasis should be on how 
did the technology enhance the learning experience or transform the teaching? This implies that technology should 
not be integrated just for the sake of integration. It should complement the objectives of the course and promote 
learning. 
2. Methodology 
2.1. Participants 
       The unit of analysis for this study is the teachers in Girard School District, Erie County, Pennsylvania. The 
administrators and technology coordinators were interviewed. The teachers within the Girard School District were 
surveyed.
The survey is a Fast Response Survey System (FRSS) technology questionnaire originally developed by the 
National Center for Educational Statistics in 1975 and re-utilized and published in Teachers' Tool for the Twenty-
First Century. In lieu of personally interviewing all of the teachers involved, this survey was supplemented with 
three open-ended questions. 
       Surveying the teachers of the rural public school chosen as part of this study was the primary method of gaining 
data. The returned surveys were part of the sampling frame. A probability sample was used for the returned surveys. 
Stratification was utilized to ensure representativeness among different grade level teachers as well as subject level 
teachers.
       Ways of measuring dependent variable was include: (a) survey the teachers as to what technology they use and 
to what degree they use it (administrative uses teacher generated materials, student use materials, student generated 
materials); (b) access the statistics already obtained by the Pennsylvania Department of Education and the National 
Clearinghouse. The surveys of teachers and administrators could also be used to gain an understanding of the 
technology "attitude." Use was made of Stata statistical software to analyze the results of the survey. 
3. Results 
3.1. Available Technology 
       The FRSS survey was distributed to the teachers at the three schools in the Girard School District: Elk Valley 
Elementary School (EVES), Rice Avenue Middle School (RAMS) and Girard High School (GHS). The distribution 
was prefaced with an e-mail message to the faculty indicating they would be receiving the survey in their mail boxes 
in the next day or two and requesting that they complete them and return the surveys. This e-mail was followed-up 
with another the following week reminding the faculty to return the surveys and e-mailed again the next week 
thanking everyone who had responded and encouraging those who had yet to do so. Fifty-two and three tenths 
percent of the faculty responded to the survey: 33% of the EVES teachers, 44%of the RAMS teachers and 81% of 
the GHS teachers. Of these respondents, three returned the surveys without completing them. These members of the 
faculty indicated they are "push-in" special education teachers who assist classroom teachers with teaching 
strategies and do not have a formal classroom of their own where they would integrate technology. 
       Through the returned surveys it was determined the average number of computers in the classrooms of the 
responding teachers is 2.5 computers with a standard deviation of 2.1. Excluded from this data were the classrooms 
of four teachers who have labs of 14, 15, 24 and 25 computers each. These classrooms were eliminated from the 
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average computer data to avoid skewing the mean and implying that the average number of computers in each 
classroom is greater than it actually is. If these computer labs were included in the mean calculation, the standard 
deviation would have been greater than the average. As is implied by the large standard deviation, the range of 
computers in the classroom is actually from one to five computers. All of the surveys returned indicated that there is 
a minimum of one computer in each classroom. 
       One hundred percent of the teachers indicated that they have access to a computer in their classroom as well as 
access to computer labs elsewhere in their buildings. As a comparison, according to the U.S. Department of 
Education (2002), 84% of teachers nationwide indicated they have computer available in their classroom and 95% 
have computers available elsewhere in their schools. 
       In addition to the computers available at school, 87.3% of the responding teachers indicated they have a 
computer at home and 47.7% use them to a large extent while 43.1% report using their computers at home to a 
moderate extent. 
3.2. Students' use of technology 
       The teachers were asked if they used technology for instruction during class time. They indicated that an 
average of 62% of the computers the teachers use are for actual classroom instruction. This is higher than the 
national average of 53% (USDE, 2002). Although 71.1% of the computers in the buildings are capable of accessing 
the Internet, only 41.3% of the faculty indicated they use computers or the Internet for instruction during class time. 
       Approximately 58.7% of the teachers assign projects that require students to use computers in the classroom as 
opposed to 38.1% who assign computer based projects as "outside" assignments. When questioned about the nature 
of these projects, the only activities that generated greater than 20% response were those associated with computer 
application, such as word processing and spreadsheet construction, and Internet research. These two categories also 
received the highest percentage of responses in the "moderate extent" (21.0% and 17.7% respectively) as did 
graphical presentation of materials. More than 40% of the teachers indicated that they never use practice drills, solve 
problems or analyze data, use graphical presentations of the materials, use computer simulated demonstration or 
simulations, produce multimedia reports or projects, undergo research using a CD-ROM, or correspond with expert, 
authors or students from other schools via e-mail or the Internet.  
       The Girard School District data was stratified, data was obtained regarding teacher assignments to see if there 
was a correlation between the type of assignment and the grade level taught. Irregardless of the grade level taught, 
most of the surveyed teachers do not have their students correspond with experts, authors or students from other 
schools. In addition, very few teachers consistently utilize demonstrations and simulations or have their students 
produce multimedia reports or projects using the computers.  
       The EVES teachers only utilize practice drills (46.7%) and computer applications such as word processing 
(37.6%) to a large or moderate extent. All of the other forms of technology tend to be used either not at all or only to 
a small extent. The RAMS teachers utilize computer applications (50.1%), Internet research (41.1%) and graphical 
presentation of material as an assignment (42.9%) a moderate to large extent. The GHS teachers, similar to RAMS 
teachers, also utilize computer applications (53.3%) and Internet research (53.6%) as student assignments a 
moderate to large extent. 
       Nationally, there exists a similar pattern. The Girard School District teachers assign computer based work in 
much the same way teachers across the Nation do. The Girard School District lags behind when it comes to 
assigning multimedia projects where the national average is 44% of the teachers utilizing this type of assignment a 
small, moderate or large extent verses 38% of the Girard School District teachers drawing on this method of 
instruction. In addition the use of CD-Rom research in the District (58% national verses 33% local) is also behind 
the national average. However, the Girard School District teachers utilize computer applications such as word 
processing more than the national average (60% national average verses 78% local) as well as Internet research 
where the national average is 51 percent of the teachers making assignments of this nature verses 65% of the local 
teachers using this as a technology based assignment. 
       When teachers were asked about the frequency the computer technology is used in the classroom, 50% 
responded that the computers in the classroom are rarely or not at all used by students during a typical class. 
However, 60.3% responded that they sometimes or often utilize the computers in a computer lab or library/media 
center with their students. Forty-one and six tenths percent of the teachers indicated that their students sometimes or 
1028  Vahid Motamedi / Procedia Social and Behavioral Sciences 2 (2010) 1024–1031 
often access the Internet from the classroom, while zero percent of the teachers access the Internet from a computer 
lab or library/media center. Virtually no one in the district utilize distance learning via the Internet or other modes of 
interactive media, and only 9.5% (primarily the responding secondary math teachers) sometimes or often have their 
students utilizing graphing calculators in the classroom.  
       The Girard School District appears to be behind the National Average in students often or sometimes using 
computers in a typical class, and significantly behind in the utilization of the Internet from a computer lab, library or 
media center. This discrepancy may be an effect of the large number of Girard School District teachers reporting 
Internet capabilities in their classrooms (71% verses the national average 63%). 
3.3. Teacher's use of technology 
       Despite 100% of the teachers originally indicating that they had at least one computer located in their 
classroom, 7.9%, when interrogated about the availability of computers in their classroom in another question, 
responded that they did have a computer available. Of those who indicated they had a computer available, 68.3% of 
the teachers indicated they use them to a moderate or large extent while 14.2% indicated they do not use the 
available computers at all. More than 90% indicated they used computers at home to a moderate or large extent as 
well. Fifty-five and five tenths percent of the teachers use the Internet which is available in their classroom a 
moderate to large extent while 19% use the Internet elsewhere in the school to this degree. 
       In addition to the majority of the teachers having access to a computer in their own classroom, 87.3% of the 
teachers indicated they have a computer at home, and 85.7% have access to the Internet at home as well.  
       Compared to the national statistics, the teachers of the Girard School District utilize computers at school more 
than the national average across the board for communication with colleagues, parents and students, creating 
instructional materials, gathering and accessing information, research and lesson plans, and administrative record 
keeping. The Girard School District teachers communicate with parents using computers three times more often then 
the national average and post homework and access research or best practices twice as much as the national average. 
The national average were much closer for the teachers utilizing computers at home with the national averages being 
slightly greater only in the posting of homework on the Internet and creating instructional materials and 
administrative recordkeeping.  
3.5. Perceived teacher preparedness 
       It was interesting to see if there was a correlation between the numbers of hours of training the teachers have 
taken part in during the past three years and their perceived level of preparedness in technology integration. The 
responses for the well prepared and very well prepared were combined to correspond with the national statistics for 
hours of training and level of preparedness, so that a relevant comparison could be made. Girard School District is 
generally ahead of the national average for teachers who believe they are well or very well prepared to integrate 
technology, regardless of the numbers of hours of training received. The Girard School District teachers are a little 
behind the national averages in most cases of the teachers believing themselves to be somewhat prepared, and they 
are very similar to the national averages for those who do not think they are prepared at all to integrate technology 
into their curriculums. 
       Chi-squared Tests were conducted on many of the different factors believed might show dependency with the 
level of preparedness. Chi-squared calculations were used as the data is all qualitative and subjective in nature. The 
Chi-squared data indicates that there is not a significant relationship between these variables. The P-value obtained 
from this data was greater than an Į-level of 0.05, therefore the null hypothesis could not be rejected. The national 
data, however, did indicate that there is a relationship between the number of training hours and the level of 
preparedness.
Chi-squared test 
Hɨ: The variables are statistically independent. 
Ha: The variables are statistically dependent.    
Vahid Motamedi / Procedia Social and Behavioral Sciences 2 (2010) 1024–1031 1029
X2 = Ȉ (fɨ - fҽ)2
                     fҽ
X2 = 15.4 
df = (rows -1)(columns -1) = (4-1)(4-1) = 9 
P-value = 0.075 
Cannot reject Hɨ as the P-value is > Į
       It was also interesting to see if there was a correlation between the years a teacher has been teaching and their 
perceived level of preparedness. The years were broken down again to correspond to the national data presented in 
Teachers' tools for the 20th Century (2002). The null hypothesis is that the variables, years of teaching and level of 
preparedness, are independent of each other, and the alternative hypothesis is that they are dependent on each other. 
As is evident from the Chi-squared calculations, the null hypothesis may be rejected as the P-value is less than an Į-
level of 0.05. 
Chi-squared test 
Hɨ: The variables are statistically independent. 
Ha: The variables are statistically dependent.    
X2 = Ȉ (fɨ - fҽ)2
                     fҽ
X2 = 17.27 
df = (rows -1)(columns -1) = (4-1)(4-1) = 9 
P-value = 0.046 
Hɨ may be rejected as the P-value is < Į
       Therefore, the perceived level of teacher preparedness to integrate technology into the curriculum is dependent 
upon the number of years a teacher has taught. 
The national data did not indicate a significant relationship between the grade level taught and the teachers' 
perceived level of preparedness. This is the case with the Girard School District. In a comparison of the level of 
preparedness and grade level taught, responding RAMS teachers indicated the greatest level of preparedness, but 
these teachers also had one of the lowest response rates to the survey. On average, about 6 percent of the responding 
faculty indicated they are not prepared to integrate technology into their curriculum. 
       Also, a conditional distribution was constructed of this data and conducted a Chi-squared test to see if the 
variables were statistically dependent. The null hypothesis for this test is that there is no relationship between the 
grade level taught and the perceived level of preparedness for integrating technology. The degree of freedom for this 
table is 4. An Į-level of 0.05 is used as a comparison. The results of the Chi-square calculation show a P-value > 
0.25 which indicates one cannot reject the null hypothesis, and the variables are then statistically independent from 
each other. 
df = (rows -1)(columns -1) = (3-1)(3-1) = 4 
X2 = Ȉ (fɨ - fҽ)2
                     fҽ
X2 = 3.9 
P-value > 0.25 
If P-value > Į then the null hypothesis cannot be rejected. 
Summary
       One of the main purposes of this study was to identify the current state of technology integration in the Girard 
School District and compare it to that of the nation. The school appears to be well ahead of the national average in 
terms of amount of technology equipment, access to technology and access to the Internet. There were no questions 
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in this survey that truly assessed the age of the equipment in place and, in hindsight this may be a factor in how the 
technology can actually be utilized. Thirty-nine percent of the surveyed teachers indicated that outdated technology 
was a great barrier to technology integration, as compared to only twenty-five percent nationwide.  
       The national statistics identify a relationship between the years of teaching and the teachers' perceived level of 
technology preparedness. This correlation was also present within the Girard School District. 
       The national statistics indicate that there is a significant relationship between the number of in-service hours and 
the teachers' perceived level of preparedness. The Girard School District data, however, does not indicate this trend. 
This may be due to the large percentage of more experienced teachers who are employed by the district and who, in 
turn, replied to the survey. 
       A second intention of this study was to try to identify who was or was not integrating technology and if there 
were factors that influence this trend. In an attempt to show some relationships between technology integration and 
factors such as grade level taught, hours of in-service taken during the past three years and number of years teachers 
have taught, the data was stratified using these categories. 
       In the Girard School District, there is not a significant relationship between the grade level taught and the 
teachers perceived level of preparedness to integrate technology. This may be skewed a little by the fact that there 
was a low survey return percentage by the teachers at Elk Valley Elementary School and Rice Avenue Middle 
School.  
       There also does not appear to be a definite relationship, between the number of in-service hours a teacher takes 
part in and their level of preparedness to integrate technology. Nationally, there is a relationship between these 
variables. This relationship may be missing from the Girard School District as the majority of the teachers have been 
teaching for a great number of years, and there is, both nationally and in the Girard School district, a definite 
relationship between the years of teaching and the teachers perceived levels of preparedness.
       The third intention of this study was to attempt to identify characteristics of teachers that may encourage 
technology. Other than numbers of years teaching, it is not possible to follow a particular trait as leading toward a 
high degree of preparedness. As is evident by the lack of correlation between the in-service hours and the teachers' 
perceived level of preparedness, there will always be some people who never will be prepared or feel prepared, no 
matter the amount of time and effort. 
       The final purpose of this study was to try to identify "other factors" that might influence a teacher to integrate 
technology. The only open-ended questions in the survey addressed where the teachers felt they lacked the most for 
successful integration of technology: lack of time, resources or technological knowledge. Of these three factors, 
there was no one which stood out as a blatant barrier to the successful integration of technology. The three factors 
were almost equally ranked first among the responding teachers.  
       In today's world of "meeting the standards" and "passing the test," most teachers do not have the time, 
knowledge or motivation to successfully integrate technology into the curriculum. In the world of data driven 
decision making, many teachers do not see the connection between technology and success. Several teachers 
responded in their surveys that they did not have time in their curriculum to add technology. What is not realized is 
that technology is not there as an additional tool, but rather a supplemental tool. Also evident in the survey were 
concerns that technology integration somehow takes away from time better well spent. Again, some teachers are 
lacking the vision that technology can be used to help the students learn in different, and often better, ways.  
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